Background -Variceal bleeding remains important cause of upper gastrointestinal bleed. Various risk scores are used in risk stratification for non-variceal bleed. Their utility in variceal bleeding patients is not clear. Objective -This study aims to compare probability of these scores in predicting various outcomes in same population. To study characteristics and validate AIMS65, Rockall, Glasgow Blatchford score(GBS), Progetto Nazionale Emorragia Digestiva (PNED) score in variceal Upper Gastrointestinal Bleed (UGIB) patients for predicting various outcomes in our population. Methods -Three hundred subjects with UGIB were screened prospectively. Of these 141 patients with variceal bleeding were assessed with clinical, blood investigations and endoscopy and risk scores were calculated and compared to non-variceal cases. All cases were followed up for 30 days for mortality, rebleeding, requirement of blood transfusion and need of radiological or surgical intervention. Results -Variceal bleeding (141) was more common than non variceal (134) and 25 had negative endoscopy. In variceal group, cirrhosis (85%) was most common etiology. Distribution of age and sex were similar in both groups. Presence of coffee coloured vomitus (P=0.002), painless bleed (P=0.001), edema (P=0.001), ascites (P=0.001), hemoglobin <7.5 gms (P<0.001), pH<7.35 (P<0.001), serum bicarbonate level <17.6 mmol/L (P<0.001), serum albumin<2.75 gms% (P<0.001), platelet count <1.2 lacs/µL (P<0.001), high INR 1.35 (P<0.001), BUN >25mmol/L (P<0.001), and ASA status (P<0.001), high lactate >2.85 mmol/L (P=0.
INTRODUCTION
Upper gastrointestinal bleeding (UGIB) has remained the most commonly encountered emergency in gastroenterology practice. Mortality rates have remained stagnant from 3.5%-10% despite technological advancement (1) . Etiology of UGIB has remained variable in many studies. Although peptic ulcer disease has remained the predominant cause, recent reports have shown an increasing incidence of variceal cause of UGIB in India and Nepal with alcohol being the most common etiology (2) (3) (4) (5) (6) . However, a broad nation-wide multicenter study regarding UGIB as a whole is lacking. Various guidelines are available for management of overall populations and non-variceal bleeds (7, 8) . They recommend use of risk scores for prognosticating disease severity for death, rebleeding, surgical or radiological intervention, requirement of transfusion and length of stay (7) . Child Turcott Pugh (CTP) scale and Model for End Stage Liver Disease (MELD) are reported to have predictive value for mortality in few studies (9, 10) . Data on subgroup, i.e. variceal and nonvariceal analysis, from other studies is also sparse (4) . Management of variceal bleeding differs from non-variceal in radical ways. Earlier endoscopy, preferably within 12 hours is shown to be beneficial in variceal bleeding management. It cuts the cost of hospitalization by classifying patients into low and high risk cases (10) . It also serves in mortality benefit (11, 12) . Hence this study was done to compare risk scores in variceal UGIB and to identify risk factors in variceal population in comparison to non variceal.
What do we already know?
• UGIB requires prompt resuscitation and endoscopic management. Management of variceal bleeding differs, so it needs to be identified early. • Endoscopic and pre-endoscopic scores are available with mainly non-variceal bleeds. Their utility in variceal groups is not well established • Observed cut-offs differ for variety of end points in different populations. • Risk scores are useful for predicting high risk and low risk patients. • Accuracy varies in clinical practice.
• Clinical application is not widespread.
What this study adds to:
• Demographic characteristics of patients with variceal UGIB.
• Rising trend of variceal bleed in India • Role of established risk scores and cut-offs for significant events in both subgroups of variceal and non-variceal bleed.
• Predictors of various clinical outcomes such as death, rebleed, requirement of transfusion, need of intensive monitoring, surgery or radiological intervention significant to our population in variceal sub-group.
METHODS

Study design
This was a prospective cohort study conducted at a tertiary care medical center in western India from April 2017 to March 2018. It was approved by the Institutional Ethics Committee.
Patient selection
We screened 441 consecutive patients with acute UGIB (AU-GIB) with objective evidence of hematemesis, melena or blood in Ryle's tube aspirate presenting in emergency, in wards and in ICU. Out of them, 54 did not give consent for endoscopy, 26 patients were excluded due to age <12 years, 23 patients were uncooperative for endoscopy, 19 were lost to follow up and 19 had incomplete data. After excluding these, 300 patients who had undergone EGD due to UGIB were included. (FIGURE 1).
X-Ray and USG abdomen. Rockall, Glasgow Blatchford score, AIMS65, and Italian Progetto Nazionale Emorrhagia Digestiva (PNED) were compared. Patients were excluded if scores were incomplete or investigations revealed an alternative diagnosis. Pulse >100/min and systolic blood pressure <90 mmHg were considered as definition of shock. Time duration of UGIB and admission and admission to endoscopy were noted. Diagnostic and therapeutic upper GI endoscopy with Olympus GIF-150 endoscopy system was done. Classification of variceal bleed was in accordance to APASL classification, and non-variceal using Forrest classification. Patients were followed for a period of 30 days and evaluation for outcomes included requirement of blood transfusion, intensive care, rebleed, surgical intervention, and death. Information on comorbidities and length of hospitalization were noted. Following definitions were used as outcome measures:
• Death was defined as all cause mortality till follow up period.
• Rebleeding was defined by recurrent vomiting of fresh blood, melena, or both with either shock or a decrease in hemoglobin concentration of at least 2 gm % after initial successful treatment and stabilization for 48 hours and during follow up (8) . • Failure of endoscopic therapy was defined by the inability to endoscopically identify or intervene during active bleeding (8) . • Renal failure was defined as per definition of acute kidney injury (AKI), and chronic kidney disease (CKD). • Cardiac failure was defined as per clinical, and echocardiographic findings.
Statistical analysis
Clinical data including demographic and endoscopic findings of variceal and non-variceal groups were first analyzed by chi square test and Students t test. Risk scores were calculated by summing up all points as per variables. The score was 0 when patient had none of the variables with mentioned cut-offs. Final scores were compared using AUROC curves based on the method by Delong et al. for prediction of outcomes of death, rebleed, surgical or radiological intervention, requirement of blood transfusion. Sensitivity, specificity, positive and negative predictive values were calculated for various cut-offs for each score pertaining to the above outcomes. All statistical analyses were performed using the Medcalc software version 17.1 system. A P value <0.05 was considered significant.
RESULTS
Of three hundred cases, demographic characteristics of 141 cases of variceal bleed were compared with 134 non-variceal and followed up for 30 days. In 25 cases etiology of UGIB could not be found on endoscopy. Mean age and sex distribution were found similar in both the groups. Clinically presence of painless bleed (P value <0.001), coffee colored vomitus (P value <0.001), presence of ascites (P value <0.001) and edema (P value <0.001) favored presence of variceal bleed. Platelet counts <1.2 lacs/µL (P value <0.001), INR >1.35 (P value <0.001), serum albumin <2.75 (P value <0.001), pH <7.35 (P value <0.001), bicarbonate <17.6 meq/L (P value <0.001), venous lactate >2.85 mmol/L (P value <0.001), were found significant in the variceal group. (refer TABLE 1).
Chronic liver disease was the most common etiology (43.33%). Ten cases of chronic liver disease had non-variceal bleed. Extra hepatic portal vein obstruction (EHPVO) and Non Cirrhotic Portal fibrosis (NCPF) were present in 11 (3.66%). History of significant alcohol intake was associated with 92 (65.24%) cases of variceal Detailed history of each patient was recorded and a large bore venous access was secured. Routine blood investigations -complete blood count (CBC), renal function tests (RFT), liver function tests (LFT), Prothrombin time, International Normalized Ratio (INR), blood group and viral markers (HIV, HBsAg, Anti-HCV) were requested. Venous lactate and arterial blood gas (ABG) analysis were done. Blood was transfused to maintain Hemoglobin >7 gram% in variceal group. After resuscitative measures, patients were stabilized, informed consent was taken and upper gastrointestinal endoscopy was done at the earliest (<24 hours) after arrival in hospital. Based on endoscopy patients were classified as variceal and non-variceal groups. Baseline Glasgow Coma Scale was calculated at arrival in hospital. Necessary Imaging was done including chest There were 30 deaths overall, 12 (8.95%) in the non-variceal group (malignancy-3, gastric ulcer-3, erosive mucosal disease-2, Mallory Weiss tear-2 duodenal ulcer-2) and 18 (12.76%) in variceal group of which 15 had esophageal varices and 3 had gastroesophageal varices. This difference was not statistically significant.
Thirty day rebleeding was seen in 50 (16.33%) cases. It was more in the variceal group (18.4% vs 16.41%) but the difference was not statistically significant. Of these variceal cases, 16 (61%) had esophageal varices and 10 (38%) had GOV. Twenty two patients in non-variceal group had rebleeding episodes. Of these 6(27%) had gastric ulcers (IIa & IIb), 4 (18%) had esophagitis (2 grade D, 1 grade C, 1 grade B), 3 (13%) had duodenal ulcers, 3 (13%) had Dieulafoy's lesion, 2 (9%) had upper GI malignancy, 2 (9%) had pancreatitis while there were 2 (9%) patients had no stigmata of bleeding on endoscopy on both occasions, but had a consistent medical history of UGIB. Median duration of rebleed was on 2nd day. Overall 9 patients with rebleeding in both the groups had succumbed.
Endotherapy was done in 155 (51.66%) patients. The most commonly performed procedure was esophageal variceal ligation (EVL) in 108 patients.
Blood transfusion was required in 170 (56.66%) cases, significantly more in variceal bleed patients.
Failure of endoscopic therapy was seen in seven patients in variceal subgroup and 12 in non-variceal subgroup. All patients in variceal subgroup were with esophageal varices (100%). In non-variceal subgroup, esophagitis was found in five, was most commonly grade C and D, and followed by Duodenal ulcer (3), Hemosuccus Pancreaticus (2), Dieulafoy's lesion (1), and Gastric ulcer (1) . Surgical and Radiological intervention was required in 14 patients. Five of the non-variceal group underwent emergency surgery (three had Dieulafoy's and one each had gastric and duodenal ulcers Forrest type Ib). Three patients with GOV (BRTO procedure), two with Hemosuccus Pancreaticus (Gastroduodenal and SMA pseudo aneurysm coiling) and one with Gastric cancer (coiling) underwent interventional radiology. No cause was found on UGI endoscopy in three patients and they underwent diagnostic angiography.
Comparison of scores for death
In variceal subgroup Rockall and AIMS65 were found significant, though confidence intervals of Rockall reveal significant values than AIMS65. Rockall score >4 was more sensitive (94%) than others and had more NPV (96%) than others. (Refer FIGURE 2 , Graph a; and TABLE 2).
Similarly in non-variceal group, all four scores were found to be significant. Overall PNED score significantly predicted events with accuracy than Rockall and GBS. Rockall >4 was more sensitive while PNED >6 was more specific. (Refer FIGURE 3 graph e; and TABLE 2).
Comparison of scores for rebleeding
In variceal group (Refer FIGURE 2 graph b; and TABLE 2) only Rockall and PNED were found to be modestly significant in predicting events. GBS and AIMS65 fared poorly in predicting events. PNED >7 had better accuracy in predicting events compared to other scores.
In non-variceal group (Refer FIGURE 3 graph f; and TABLE 2) all four scores were significant in performance. GBS had better AU-ROC 0.795 with cut-off >75 having high sensitivity and NPV. PNED score >7 had high specificity (87%) but modest sensitivity (43%).
Comparison of scores for blood transfusion
In variceal bleed patients, GBS (AUROC 0.648; CI-0.562 to 0.727, P value <0.0001) predicted events slightly better than other two scores) (See FIGURE 2 graph c; and TABLE 2). GBS >7 had a good sensitivity identifying patients requiring blood transfusion. AIMS65 score was not found significant (AUROC 0.58, CI -0.493 to 0.663, P value<0.0001).
In non-variceal bleed patients all 4 scores were found to be significant. GBS (AUROC 0.839; CI-0.767 to 0.896, P value <0.0001) outperformed compared to other scores with optimal cut-off >7 having good sensitivity (81%), specificity (76%), and reasonable accuracy (see FIGURE 3 graph g; and TABLE 2).
Comparison of scores for need of Surgical or Radiological intervention-
In patient with variceal bleed, three scores, viz; AIMS65 (0.66), PNED (0.610), & GBS (0.604) were found to be significant. GBS >8 was 100% sensitive, had 100% NPV but marred by low specificity (kindly refer FIGURE 2 graph d; and TABLE 2). In case of non-variceal bleeding, PNED (0.852) and GBS (0.847) performed fairly in predicting need of surgical and radiological intervention. PNED score >2 had 100 % sensitivity and 57% specificity. AIMS65 and Rockall were not found significant (kindly refer FIGURE 3 graph h; and TABLE 2).
DISCUSSION
Hospital admission rates for UGIB vary from place to place. Etiology and comorbidities also vary. This is due to local referral bias, inhomogeneity of protocols used and the way scores are applied in hospitals to manage these patients. Insufficient validation or complexity of use has been cited as problems in using these scoring systems. Hence locally validated scores should be applied in clinical practice. Blatchford score performing better than Rockall to predict high risk adverse events in one population may not be applicable to another population.
In our study variceal bleeding (47%) was most common cause of UGIB with chronic liver disease (43.33%) followed by Coronary artery disease (CAD) (6%) as the most common etiology. This was in consonance with a study from north India (45% & 13% respectively) (4) . Studies from eastern and southern India and all studies from the west report non-variceal as the most common cause with duodenal ulcer leading the list (2, 5, 7, 13, 14) . Various international studies have reported an incidence ranging from 3%-43% for variceal bleed but overall significantly lower than non-variceal bleed (2, 7, 13, 14) . In our study 25 cases had negative endoscopy. Chen et al. argued that presence of endoscopic stigmata are related to time of endoscopy from presentation, mean hemoglobin values and ASA status (15) . In our study presence of painless bleed (P<0.001), coffee colored vomitus (P=0.002), presence of ascites (P<0.001), pedal edema (P<0.001) and history of previous bleed (P<0.001) correlated with the presence of variceal bleed. Other laboratory parameters that also correlated with variceal bleed were: hemoglobin <7.5 gms (P<0.001), pH<7.35 (P<0.001), serum bicarbonate level <17.6 mmol/L (P<0.001), serum albumin <2.75 gms% (P<0.001), platelet count <1.2 lacs/µL (P<0.001), high INR 1.35 (P<0.001), BUN >25 mmol/L (P<0.001), ASA status (P<0.001). Similar findings were reported by Goenka et al. and Lahiff et al. (3, 16) .
We have compared four scores that appeared most promising. Two of them were clinical or pre-endoscopic, i.e. AIMS65 and GBS, and two had both clinical and endoscopic variables, i.e. Rockall and PNED. Rockall score is the most validated one (4, 17) . For need of treatment GBS is validated better than Rockall (15, 18) . In certain populations AIMS65 is useful in predicting mortality and rebleed-ing risk (19) . Derived from non-variceal bleed database, PNED score is not validated in variceal population till date (20) .
We compared these scores for predicting the four most concerned outcomes at the time of hospital admission. Patients were investigated at the time of presentation, after endoscopy as well as in follow-up period. They were sub grouped into variceal and non-variceal populations. Alcohol was the most common etiology of varices due to chronic liver disease as has been reported from north India and Thailand (4, 21) . In predicting mortality in the variceal group, Rockall score had the maximum AUROC 0.691; the other score that was found significant was AIMS65. On comparing with non-variceal population these scores were less sensitive and specific. This is in agreement with the findings of Lahiff et al. (16) . It showed that high comorbidities, low hemoglobin, younger age and low systolic blood pressures are associated with worse outcomes such as rebleeding. In the same study, Rockall score had better predictive value for rebleeding and mortality, while no patient with GBS of score 0 had adverse clinical outcome. This is in agreement with our findings where Rockall was found significant. However, Kate et al. from south India compared Partial Rockall, Complete Rockall, GBS and Modified GBS and found GBS (AUROC 0.833) as the best predictor (4) . In the variceal bleeding group, GBS (AUROC 0.736) was found to be significant while clinical and complete Rockall could not achieve significance. This was in contrast to our study where Rockall achieved statistical significance while GBS did not. Another study on only variceal bleeding patients comparing AIMS65, GBS and Rockall score found similar predictive values (0.70 vs 0.64 vs 0.66) for mortality but, AIMS65 better (0.74 vs 0.60 vs 0.67) at predic ting rebleeding while GBS for need of intervention or transfusion. We found only Rockall and AIMS65 significant in predicting death in the variceal group. In predicting need of transfusion or any intervention GBS was significant. In another prospective study by Choe et al. showed variceal bleed accounted 22%, which was higher than most of western studies. It compared AIMS65, Rockall, GBS scores and found all three were statistically significant in predicting mortality in variceal and non-variceal bleeding (AUROC 0.705 vs 0.804, 0.665 vs 0.661, 0.665 vs 0.679, respectively). In his study, for predicting rebleeding Rockall score (AUROC 0.723) performed better than GBS (AUROC 0.634) and AIMS65 was not found significant (22) . This echoed similar finding to our study that AIMS65 overall is not useful for predicting rebleed. In overall cases, Rockall score was only found to be significant (AUROC 0.701) and was also recommended for use in their population subset in predicting mortality while GBS for predicting need of intervention which is in sync with our study (21, 23) . In the Italian PNED study done in over 1300 patients with non-variceal bleed, odds ratio of rebleeding were twice in patients on antiplatelets and anticoagulants (17) . It showed that this 10 point score was significantly better than Rockall in predicting rebleed (AUROC 0.81 vs 0.66). We had modified this score by removing rebleeding points in patients who had already suffered rebleeding. It was found to be statistically significant in predicting rebleed in the variceal sub-group. In our study serum lactate levels correlated with mortality risk and levels were significant in the variceal subgroup. This was similar to other western studies (24) . Other scores validated in a few studies are Model for end stage liver disease (MELD) and MELD-Na (25) (26) (27) (28) . Mortality risk is <5% with MELD<11 (25) . Chavez et al. found MELD more accurate than Rockall in predicting mortality while GBS as significant predictor of rebleeding (25) . Turnes et al.; showed risk of first episode of bleeding could be minimized with beta blockers (28) . However, a study comparing AIMS65, Rockall, GBS and MELD found AIMS65 in variceal population found all scores significant, but AIMS65(AUROC 0.808) as more accurate than others in predicting six week mortality (9) .
Strength of the study
It is a prospective study comparing four popular scores in patients with bleeding varices.
Limitations of the study
It is a single centre study and needs to be validated in a larger population. Need of endoscopy couldn't be assessed as all patients underwent endoscopy.
CONCLUSION
We conclude from our study that risk scores have lower predictive potential in acute variceal bleed. Rockall score has remained robust in predicting mortality and rebleed. In predicting requirement of transfusion and intervention, GBS has remained the key score. For predicting all events except mortality in the variceal subset PNED score was significant. AIMS65 was significant in predicting mortality in variceal subgroup as well. High serum lactate levels also corroborates with mortality risk.
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